Background: Early detection of delirium among home-dwelling older patients is a substantial challenge for home health care providers. Despite an abundance of literature, recent studies still describe a widespread lack of knowledge about delirium and its underdetection in all types of health care settings. Aims and objectives: This study aimed to assess the knowledge of community health care nurses (CHNs) about delirium in the Switzerland's French-speaking region. Methods: A cross-sectional observational study involving 75 CHNs was conducted between February and July 2015. Data were collected using an autoadministered questionnaire based on the study by Malenfant and Voyer, exploring theoretical knowledge of delirium and its detection using clinical vignette case studies. Outcomes were analyzed using descriptive statistics. Results: Forty-eight CHNs participated in the study; nearly all of them (44; 94%) selected the correct definition of delirium, and most (36; 78%) knew its four principal diagnostic criteria. Only 16 (34%) participants selected the confusion assessment method (CAM) as the recommended best practice delirium detection tool. Only 19 (40%) and 23 (49%) participants were able to correctly identify hypoactive and hyperactive delirium, respectively, from the clinical vignette case studies. The average score of CHNs on the Malenfant and Voyer's questionnaire was 12.7 (SD 3.2). Conclusion: Participants showed moderate-to-low knowledge about delirium. The study identified a lack of knowledge on how to recognize the signs and symptoms of delirium and the absence of suitable delirium detection tools.
Background
The majority of home-dwelling older adults wish to continue living in their own homes for as long as possible, even once they may need significant health care; this is widely encouraged by the Swiss health care system. 1, 2 Delirium is recognized as a devastating geriatric syndrome (GS) and should be considered as a significant challenge to community health care nurses (CHNs). 3 Moreover, from one-third to half of older adults discharged from hospitals failed to have their delirium symptoms identified or recognized. 4, 5 It is well documented that patients with delirium have a greater risk of developing frailty and irreversible cognitive impairment, being institutionalized and premature death. [6] [7] [8] The literature shows that nonpharmacological nursing strategies are recommended as the gold standard for the prevention of delirium. 9 Recent studies among frontline hospital nurses showed that they were failing to detect delirium, specifically when it manifested as hypoactive delirium. 10, 11 Approximately 76% of people living in their homes and supported by community health care services (CHSs) are ³65 years old. Half of them are suffering from multimorbidity and GSs made up of physical, mental and/ or cognitive disorders. 12 GSs such as delirium, instability, incontinence and frailty -all of which are highly prevalent among older home-dwelling older adults >75 years old and in declining health -determine the clinical competencies and knowledge that CHNs need to provide for an effective geriatric care. These GSs are mostly multifactorial and associated with high rates of morbidity in addition to the negative outcomes possible when older adults continue to live in their homes. 13 Well-managed nursing care provided by CHNs using evidence-based practice is essential to prevent or stabilize GSs and functional decline and avoid hospitalization or institutionalization. 14, 15 Despite the availability of information, different authors have reported CHNs' lack of knowledge about delirium, its risk factors and its detection. [16] [17] [18] Indeed, half of delirium cases in the community are not detected by CHNs due to their lack of knowledge about its etiology, signs and symptoms and the detection tools at their disposal. 19 The present study adopted the definition and diagnostic criteria of delirium of the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V). 20 There is a paucity of studies that have explored the knowledge of delirium among CHNs.
This study aimed to explore the knowledge of CHNs about the delirium syndrome and its components and analyze the associations between knowledge about delirium's components and participants' sociodemographic and professional characteristics.
Methods

Study design
A cross-sectional descriptive study was undertaken using an email questionnaire to assess eligible participants' knowledge about the detection, recognition, assessment and clinical features of delirium.
Sample
The study's eligible population was composed of 75 frontline CHNs carrying out clinical activities with home-dwelling older adults under the responsibility of a single regional home health care center (HCC) comprising six operational CHN teams. In collaboration with their HCC supervisors, researchers selected eligible participants based on their availability during the research period. Exclusion criteria were: 1) CHNs not active as frontline nurses; 2) temporary CHNs hired for less than 3 months; and 3) student CHNs.
Data collection
The Home Healthcare Centre's Internal Committee on Research Involving Humans had previously approved the study on November 20, 2014. Data collection started on February 15 and was completed on July 15, 2015. The study nurse announced the survey by email 1 week before its launch. All eligible CHNs were invited to participate by the HCC's management, and those who became involved gave their written consent. The supervisor of the operational CHN teams sent reminders by email after 2, 4 and 6 weeks.
Assessment of knowledge and recognition of delirium
Data were collected using Malenfant and Voyers' 19 questionnaire, culturally adapted to French-speaking Switzerland and based on the delirium, dementia and depression guidelines of the Registered Nurses Association of Ontario. 21 In a previous study, the questionnaire demonstrated good psychometric properties, particularly regarding internal consistency, showing a Cronbach alpha of 0.84. 22 Participants were assessed on their knowledge of delirium and their clinical ability to recognize it. Knowledge of the definition and description of delirium was assessed based on eight keywords. Knowledge was assessed based on the four basic diagnostic criteria, delirium detection tools and the clinical signs and symptoms of hyperactive delirium, hypoactive delirium and delirium superimposed on dementia using five clinical vignette case studies involving home-dwelling older adults. A high score of 24 indicated excellent knowledge about delirium, and a score of 0 meant no knowledge about the syndrome. An average time of 15 minutes was needed to complete the questionnaire.
Statistical analysis
Answers were scored as proposed by Malenfant and Voyer. 19 Parametric tests were applied to normally distributed variables; nonparametric tests were preferred in cases of abnormal distributions. One questionnaire with <50% of the items completed was excluded. The random pattern of the missing values in surveys that were ≥50% complete allowed multiple imputations to replace missing data. These incomplete questionnaires were treated using SPSS multiple data input and completed using an attrition analysis. 23 Data were analyzed using SPSS software version 22.0, and the statistical significance level was set at p<0.05. 23 Nursing: Research and Reviews downloaded from https://www.dovepress.com/ by 54.70.40.11 on 07-Oct-2019
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Results Sample
A total of 48 of 75 CHNs responded to the questionnaire, corresponding to a 64% response rate. One questionnaire that was <50% complete was excluded; thus, 47 questionnaires were analyzed ( Figure 1 ). Data were normally distributed, except for sex. The attrition rate of 35.4% was acceptable for an email survey. 24, 25 
Sociodemographic and professional characteristics
The sample of CHNs was mainly composed of women (86%), and the approximate average age was 40 years old (range, . Professional experience varied between 3 months and 44 years, with a mean of 14 years; the average length of experience in geriatrics was approximately 5 years. Thirty-nine participants (90.7%) reported that they had never had any specific training on the delirium syndrome. Table 1 presents the participants' sociodemographic and professional characteristics.
Knowledge of delirium
Diagnostic criteria
Nearly all the participants (44; 93.6%) selected the correct definition of delirium from the three choices proposed ( Table 2 , a). Almost half of the participants (n 20; 42.5%) were able to identify all four diagnostic criteria for delirium ( Table 2 , b). However, the fluctuating state of cognition was less frequently selected. Few recognized the main delirium signs and symptoms. Eight CHNs (17.0%) confused the signs and symptoms of dementia with those of delirium, and 10 participants (21.2%) confused them with those of depression ( Table 2 , c).
Detection and signs and symptoms of delirium in clinical vignette case studies
None of the participants managed to correctly select the right 8 signs and symptoms of delirium from the 12 proposed ( Table  2 , c). One-third of the CHNs (n 16; 34.0%) correctly selected the confusion assessment method (CAM) as a tool for delirium detection from the seven tools proposed (Table 3 ). Less than half of the CHNs (n 19; 40.4%) detected hypoactive delirium in clinical vignette cases studies, whereas almost two-thirds of them (n 23; 48.9%) detected the hyperactive form. Delirium superimposed on dementia was detected by 20 CHNs (42.5%) ( Table S1 ). The majority of participants (n 31; 63.7%) chose the correct definition of the signs and symptoms of delirium ( Table 2 ). Nine participants (19.1%) correctly selected the definition of disorganized thinking. The CHNs' average total score for knowledge about delirium was 12.7 (SD 3.2) out a possible 24. This average score was only reached by half of the participants (n 25), reflecting a moderate overall level of knowledge regarding delirium ( Table 4 ). The questionnaire's Cronbach alpha coefficient was 0.70, which is considered to be an acceptable level of internal consistency. 22, 26 Correlation between knowledge about delirium and sociodemographic and professional characteristics
No statistically significant correlations were found between the components of knowledge about delirium and the sociodemographic and professional characteristics of the participants (Table S2 ).
Discussion
This survey explored CHNs' knowledge about delirium in the French-speaking part of Switzerland. It showed that they 
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Akrour and Verloo had a moderate-to-low level of knowledge about delirium, corroborating previous findings by Malenfant and Voyer. 19 Most surprising was participants' poor knowledge about the fluctuation of cognition being a major clinical sign of delirium. This means that CHNs have not integrated the clinical warning sign of fluctuations in cognition as an alert to help them detect delirium when visiting home-dwelling older adults. This reinforces the risk of an underdetection of delirium among this group, a situation already well documented in a plethora of scientific publications concerning acute hospital settings. 27, 28 Furthermore, CHNs showed a lack of knowledge about tools available for the detection of delirium, further increasing the risks of failing to detect it in home-dwelling older adults during a typical comprehensive geriatric assessment. 19 The repercussions of this could be an inability to differentiate between the clinical assessments of different mental disorders or even no assessment at all due to a failure to correctly identify delirium, especially in its clinical hypoactive form affecting the noncommunication of delirium symptoms and sign between nurses and the family physician. 10, 18, [29] [30] [31] Consequently, CHNs do not always seem to be aware of the specific clinical manifestations of the syndrome occurring during episodes of delirium. Not detecting delirium delays the implementation of a patient-centered intervention strategy for the causal factors of the syndrome and could be an 32 which demonstrated a high occurrence of delirium among older adults admitted to an emergency department. The present study confirmed that CHNs had difficulties detecting delirium among home-dwelling adults, whether it was hyperactive, hypoactive or superimposed on dementia. This lack of knowledge about delirium could develop into a broader public health issue, as there are demonstrated associations between delirium and the risk of falls with hospitalization, frailty, institutionalization in long-term care settings, irreversible cognitive impairment and avoidable mortality among home-dwelling older adults. 33, 34 
Study strengths and limitations
This study has both strengths and limitations. A first strength was the methodological rigor of the assessment of the knowledge about delirium and its detection among the participants. A second strength was the analytical strategy for dealing with missing values and the attrition rate. Limitations included the relatively small sample group and the fact that data were collected from a single regional community health care site. Thus, any generalization of these results should be made with caution.
Conclusion
This exploratory study identified a lack of basic knowledge about delirium among CHNs. This is relevant, not only as a geriatric health issue but also as a public health issue. The results corroborated other existing observational studies. Our findings highlight the need to deploy training strategies to increase clinical knowledge about delirium among CHNs. Additionally, our findings suggest that it would be important for any systematic and comprehensive geriatric assessment of home-dwelling older patients to integrate an assessment of delirium and its risk factors.
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Community health care nurses' knowledge about delirium Notes: 1) Delirium definition score; 2) delirium diagnostic criteria score; 3) signs and symptoms of delirium score; 4) definition of signs and symptoms of delirium score; 5) detection tools for delirium score; 6) cases studies score; 7) total score questionnaire. *Correlation is significant at p= <0.05.
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